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The paperoutlinesthe prioritiesand someguidelinesfor thefuture
intercroppingresearchin North-eastBrazi1.Theimportanceof pu11ing
promising intercropsituationsas we11as to understandtheirstabi1ity
of performance.Morestudiesare requiredinthe areaof crophysio1ogy,
genotype eva1uationandintercropresponseto nutrients,waterand their
interactions.Attentionshou1dbe paidtopest and diseaseaspectsin
intercroppingwhichsofar havebeenignored.Fina11ytheneed for
coordinatingthe intercroppingresearchinthe north-eastis stressed.
II A paper forp esentationat the_IstBrazi1ianSymposiumon Semi-Arid
Tropicstobe he1dat 01inda-PE,Brazi1.16-20August1982.
~I Cropping SystemsSpecialist,Inter-AmericanInstitutefor Cooperation
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has beenanimportantraditionalcroppingsystemin
in any otherrainfedregionsof theSemi-AridTropics.
extentfrom a socio-economicstudy conductedby
than90% of farmholdingshave beenobserved
as twentysevencombinationsinvolvingaa
and spatialrrangementshavebeennoted.However,
hasnot receiveduntilrecentlyas muchattentionas the
mostlybecauseof quickresultsfromirrigated
the complexityof the traditionalsystems.However,it is
that croproductionandconsequentlythe living
inthe dry areascan not beraisedunlessthe
realisationnationalinstitutes
havebeen conductingintercropping
tpêre1$ $t~11 considerable
paperoutlinesprinciples,
researchfor North-eastBrazil
is oftenaapuzzlingquestionin
complexityof thesystemsseenin
of developingall of them.A logical
onlyafew combinationsthatare widelygrown
potentialoverthe solecropping.Itis important
traditionalpractices,resourcebase
specificfarmerobjectivesifany. Such
levelsurveys,andit wouldbe useful
at a laterstage.
combinationsin North-eastBrazil are:maize/
(perennial)/maize/cowpea,cotton(annual)/
systems uchas maize/rice,tobaco/
castor/cowpea/maizehaveregionalimportance
benefitand widerapplicabilityof
includethe firstfivecombinationsat
on a cooperativebasis.The regionalcenters
systemsrelevanto thatarea
improvementof anycombinationshouldbe
requirescropphysiologicalstudiesfor
agronomicstudiesto identify
ferti1isationa dnew genotypesand studies
studiesrelatedto intercroppingare
stability.
expandedin manydevelopingcountries
afew studieshaveexaminedthe detailed
studiedhavegenerallyshown that
use ofone ormoreof the growth
and nutrients(Wil1ey1979;Nataraj~nand
Detailedcropphysiologicalstudies
of how thecomponentcropsgrow, competeand
resourcesovertime and space. Suchan
how a particularsystemoutyields
for furtherincreasingits
techniques.To ourknowledge,most
have measuredonlyfinal yield,and no
analysis.Itishigh time that
'key' combinationsto monitorgrowth
periodicalmeasurementson drymatter,
lightinterception,and waterand
nutrientuptakecan be determined
interception,particularlyintegrated
equipment,andwheresuch
spotreadingswithsimple
be helpful.Rootstudiesare laborious
taskof separatingout rootsystemsof the
limitedand separationbetweenspecies
one or two coresamplesmaybe takenfor comparing
withthoseof thesolecrops.Similarly
isnot feasibleafew gravimetric
wouldbe worthwhile.
practiceby whichone can
"balance betweenthe componentcropsin
(jspacinq)relationshipsin
are notas"straightforwards insolecroppingbecauseof
dissimilarcrops andchangesin
three differentaspectsof
population viz.totalpopulation(combinedpopulationof bothcrops),
proportionalpopulation(pooulationf eachcrop) anrl re'ativespace
a1locationbetweenthe components,a1l ofwhichare high1yinterrelated
and interacting.Yetit isimoortantto distfnq,uishtheir effects
independent of eachotherto identifywhichparticularpopulationfactor
area in intercroopingresearchin theNorth-eastBrazil.However.many
experimp.nts have u~ed'replacementseries'designs;althoughthesehelp
to sort out the competi tiveeffects,the maindisadvantageis thathese
donot permit independentestimationfvariouspopulationeffects.
Moreover,completeinformationis notalwaysavailablefromthe past
thanone factor wasconfounded.But a11thoseprovidegoodbasic
information whichmustbe pooledtogetherto determinewhatconclusions
croo are factoria11yrrangedwitharangeof populationsof theother
crop. are much moreuseful.Thisis i11ustratedby thefollowingsimple
Populations Populations
of castor of sorghum
(p1ants/ha) (p1ants/ha)
750 xx 75.000
1.500 150.000 ==
3.000 225.000
1.500 150.000
··
row spaeing of 50 em. The-solecast.or-.isplantedat 4.5 m asin intercroppinga d
populationsare establishedby adjustingwithinthe row
oneeachfor the components,areincludedat
optimumpopulations.Of course, whereno information,;
optimait isnecessaryto examinearange of
to populationf eachcomponentindependentof changesin
optimumpopulationsfor boththe components.
designisthat whereaopropriatew can Dut
on eachcomponenteFor example,wecan have
(750, 1500,2250 and3000plants/ha)instead
precisionon castorpopulationcurve.Similarly
can beexaminedat morethan one rowarrangementif desirable.
it isworthwhiletostudv anothera rangementof1
the samerow spacing (i.e~.50cm, castorrow is at
tobe studiedthe numherof treatmentsmay be
in .theconventionalexperimentsin whichcase
be veryhandy.Manyworkershaveusedthese
forplantpopulationand spatialrrangement
of systematicdesignsavailablein the
row designsarebetterto providereasonableharvest
normalsowingpatterns(Willeyand Rao,1981).
In the absert:e of randomisationanalysis of.varfance (ANOVA) maynot be
designs.Butone shouldnot worrytoa much
(Willeyand Heath,1969;Wright,1981).
auniformpieceof land,anda newly
an idealsite.
at thefarmlevel mayhaveto be combineduu
of landand watermanagement(e.g.15D-cmbed
or a machinerysystem(e.g.·tropicultor).Moreover"the
up a particularspatialarrangementunlesshecan plant
implement.Therefore,the cropmanagementsystems
..
productionlf.a'C.wr at some~t~geof dev~lopment.
that allsmall-plotagronomicexperimentshaveto be
bedsor plantedwithtropicultorbut someconsideration
stageitsélf 'such that whenapromising
itcan beeasilyadaptedto broadbeds oranimplement
retested.The tworow arrangementsof castor/
can beestablishedon broadbedswithtropicultor
is placedat thecenterof the bed and
sideat 45 cm,and sucha bed can be alternated
of sorghumto give1:5 or 1:8 arrangements
changewiththe levelof otherinputs,
and nutrients,andgenotypes.Informationshould not
is introducedor whenthe technologyhas to
withthe statenterprisesis idealto
for a rangeof situationsin theNorth-east
these crops arefew comparedto maizejbeansor cowpea.Thesecropsrequire
awide spacing,thoughinitiallyareslow growing.Theinter-rowspacecan
definite advantageovertwo-cropsystem.Cropssuchas perennia1cotton,
castor and cactusare atpresentintercroppedonlyinthe firstyear,but
the prospectsofintercroppingtheseinthe subsequentyearsneedto be
examined. Whileinitiatingsuchlongtermstudiesit is very impod:aritto..
make room for newtreatmentsasand whennecessary.To sortoutthe seasonal
effects and for quickresultsit isequa11yimportanto initiatethe
experimentintwo consecutiveyearsinsteadof waitinguntilthe comp1etion
yetresponsesto fertilisationhavebeen veryinconsistent.Df course
these prob1emsareof generalnatureand notspecificto intercropping.
Fertiliserstudiesareimportanto understandhow intercropsrespondto
nutrients and at whatfer ilitylevelthe farmeris likelytoget maximum
intercroppingadvantage.The generalbeleifhas beenthatintercropping
is advantageousnlyunderpoorerfertilityandit becomeslessimportant
at high fertility.Recentstudieshave dispelledsuchdoubts;thoughthe
relative advantageshowedsomedecrease,the absoluteadvantagesti11
increased withfertilisation(IRRI,1975;Rao et~ 1979,Rego,19B1).
conductedat CPATSAand eventhesehave used1imited
to be consideredisthe role of legumesin intercropping,
legumescontributetothe nitrogenconomyof the
in intercroppingmaybenefithe associatedcrop duringthe
effect)and/orbenefithe subsequentcropsin
benefit).Thoughfield~scaleexperimentshavegiven
on currentseasontransfer(Singh,1977; Ahmedand
1972; Agboo1aandFayemi,1972), manystudieshave shown
benefitsof legumes(Agboola andFayemi,1972; Giri
1978,ICRISAT1980).However,intercroppingwith
reduceNN22-fixationby legumesand consequent1y
benefits(Nambiaret~ 1982).These aspectsneed
the active
to get
ln combinations
at different
to beaffeetedby
ádvant?ge,"under-s~tr'ess,;.conditio.ns.;compared.
conditions.
pursuing
different
productions
of
in both
Responseto nutrientsand watercan nota1waysbe treatedindipendent1y
for,nutrient respon~e.sqre, high1ymodifiedby watersupp1y.For examp1e,
sorghumin a sorghum/pigeonpeaintercroppingstudyat ICRISATrespondedupto
120 kg N/ha;na good year(1978) butthe responsewaslimitedto 80 kgN
ina near normal year(1979) andto a much10werlevelof 40 kg N ina dry
year(1980)ICRISAT,1980}.In anotherongoingexperimentat ICRISAT,
fertilisedsorghum(100 kgN/ha)failedto produceany yieldunder severe
stress whereasunferti1isedcropgaveat least-sQm~yjeld:{~npub1ish~d
data). Stresswithinayear at criticalstagecan affectcropresponse to
nutrients.Lackof adequa te moistureco ldbeone ofthe reasonsfor poor
responsesin theNorth-east,houghotherfactorsmighthave alsobeen
involved.We stronglyfeelthat somestud·ies invo1vingnutrients'x water
interactionsshouldsimultaneous1ybe conductedwiththe above.
Genopypevaluationin intercroppings as importa'ntasin solecropping.
Genopypesforintercroppinghaveto be selectednot onlybased ontheir
individualperformancebut alsobasedon howtheyaffectgenotypesof the
other component.Andrews(1974) observedgreateryie1dadvantagefrom
short and improvedgenotypesthan withthe traditionalcultivarsina
sorghum/milletintercropping.Similarlyintercroppingof pigeonpeawith
than withthe traditionaltallcultivars(ICRISAT,1980).Weinand Nangju
(1976) reportedhat erectand determinatecowpeashad1ess competitive
specieshave showngood
but correlationswerepoorfor the
Franciset!l 1975).
reductionbut wouldreduce
for domi nant species. OnI;
againstastandardgenotypeof
to be extendedto othercombinations
of genotypeshaving contrasting
combinedevaluationof genotypes
are notneglected.
of genotypes lection
intercrop
for intercropping
This would
as attemptso
to gainan
relative
identifiedthey can
The genotype
programsof
etc)so thatimproved
in intercropping
isone of
intercropping.
of genotypes(Trenbath,
systemshaving
experimental
of agroclimaticsituations
the complexintercrop
the stabilityof sorghum/
commomlyused
the probabilityof
'disaster' levelof
therisk associated
showed that,
fail approximately
(Baker, 1980)
of the
pest ordiseasethe
not bea total crop
conditions
pest and
of pestsor
had sufferedfrom hail
ina LERof 1.87.
LERswere on1y1.08
intheir experi..ats
leaving 1ess
how much stab1e
At pres~~~i,
for futurework.Thereforethe approach
'key' combinationsthathave beenexamined
Cego maize/beans,maize/cowpea).andmakeuse
analysis.Thesestudiesmay havethe
information soiland climate may
is no uniformityn varieties,populations,
managementacrossexperiments.
experimentsinvo1vingmajorintercrop
tobe conductedfor at1east4-5 seasonsovera
locations.incooperationwiththe state
to col1ectin thesexperimentsaa
locationsto enablepooledanalysisand
The combinationsthat canbe consideredare
three-cropsystemsbasedon castor,cotton
be maizeor sorghumandthe legume
dependingon thelocalimportance.
onhow intercropping
of the rainfed
this areain re1ation
the experiencein
can substantially
to identify
in p1aces
such as NortheastBrazil.wherechemicalcontrolmethodsare beyondthe
reach of sma11farmers.To beginwithseparatexperimentsmaynot be
requiredon pestsbut entomo10gistsandpatho10gistsshouldbe encouraged
to take observationsinthe a1readyestablishedagronomicexperiments.
For the purposef observationsundernaturalinfestation,oneor two
additionalreplicationswithoutany plantprotectionmay beincludedin
suchtrials.Wherespecificproblemsareidentifiedseparatefield
studies may be requiredtodeal withthem.
Maizeisthe on1ystaplecerealgrownthroughout.the Northeastbut
thisbeing a sensitivecrop tomoisturestressfailsofteninthevery dry
areas.Sorghumandparlmilletseemto be goodalternativesfor poorand
unstablerainfa1lareaof 'sertão'.Some workcarriedoutin otherparts
of the Northeasthasindicatedthat maizecan besubstitutedby sorghum
in the traditionalsystems(Mafra et~1981).Sorghumand milletmay not
be readi1yacceptedby farmersas foodcropsbut stillthey arebetter
than maizeto ensureat least stablef edand foddertothe animalswhich
days, ·Cajanus cajan),mu gbean(60-70 days,
or clusterbeans(70-80 days,Cyamopsistetragona10ba)
indicum),Chickpea(90-120 days,Cicer arietinum)
Carthamustinctorius)mayhave somepotentia1.
coolseason,so thesemaybe possibleonly
moistureduringthe winterperiod.The best
is to examinethemin pre1imin~ryexperiments.
are conductingintercroppingresearchin
whilesomehavegoodprogramsothers have
thereis muchto gainifall the
cooperativelyunderoneumbrella.Acenterlike
andlogisticfacilitiesshouldbe able
of coordinatingthe·work.Such a coordination
experimentson a commonprogram,ther sults of
and summarisedfor broadbasedrecommendations,
coveringarangeof situationsón any
and
andresultsof theparticipating
tobe successfulintercroppingspecialistsof all
the programfromplanningstageitself.and
An annualmeetingwithall the cooperators
resultsand developworkplans forthe
not satisfythe needsof all the
inthe Northeast.ln suchcases,as mentioned
problemshaveto bemetbythe respective
andexcretionDf nitrogenby
Df maize-soybeancombinationi II
Research(In press).
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